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Abstract 
With an increasing concern regarding climate change and the increasingly higher rate of urbanization worldwide, 
cities are expected to play a more important role in the future global energy system. Therefore, sustainable urban 
development projects, so-called EcoCities projects, are carried out globally. EcoCities are normally focusing on 
minimizing energy use and greenhouse gas emissions as well as to serve as platforms for innovation fostering. One 
good example is Royal Seaport in Stockholm, Sweden in which an Innovation Arena has been established by the 
utilization of the Triple Helix innovation model where academia, industry and the city are cooperating. Due to the 
fact that EcoCity projects often are focusing on Innovation creation, this study defines a multi-level perspective 
framework for systems innovation in such projects. Based on previous studies on systems innovation from a multi-
level perspective, the framework explains the occurrence of EcoCity projects as a reaction to the change in climate 
and urbanization as well as how EcoCities are acting as innovation platforms by simplifying the integration of 
emerging technologies in the city system. This paper also presents a hypothesis that EcoCity projects enable a 
shortened time for vision and ideas to transform into inventions and furthermore into innovations by reaching 
acceptance. 
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1. Introduction 
Since the concept of an ecologically friendly city, or EcoCity, was during the 1980:s introduced by 
Richard Register [1], the number of sustainable urban development projects are steadily increasing 
worldwide. It is evident that this is a result of increasing consciousness regarding global warming and the 
increasing global urbanization. Even though there is no fixed definition for the EcoCity model [2,3], it has 
been seen that EcoCity initiatives often aim at minimizing the ecological footprint of a city or a city 
district and at the same time act as a platform or arena for innovation fostering. One good example is the 
Swedish EcoCity initiative Royal Seaport, where the so-called Triple Helix model of innovation is used as 
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basis [4]. Coined by Charles U. Lowe, the Triple Helix model is a common way, not only within EcoCity 
projects, to define and set up innovation models in various industries. The origin of the Triple Helix 
Innovation model came as a result of Lowe’s background in medical applications of research, where he 
borrowed term from the language of cell biology, when describing the triangle of interests formed by 
industry, academia and government [5]. Furthermore, the so-called Stockholm Royal Seaport Innovation 
is described as an arena for innovation where the city, academia and private enterprises are using the 
EcoCity project as a platform for exchanging knowledge and setting up research and/or business 
collaborations [6]. The deeper one is digging in literature concerning EcoCity projects, the more evident it 
gets that EcoCity projects, in the path of reaching the set goals regarding reducing energy use and 
greenhouse gas emissions, are either relying on new innovations or newly developed and not yet 
mainstreamed technology. In many cases the focus is on technological innovation, but also broader 
systems related innovations [7].  
Inspired by Frank W. Geels’ Multi-Level Perspective (MLP) on systems innovation, consisting of three 
hierarchical levels i) socio-technical landscape, ii) socio-technical regime and iii) technological niches [8], 
the aim of this study is to present a MLP on systems innovation applied on the EcoCity concept. Through 
the proposed MLP, this paper aims at giving understanding on how innovation occurs in EcoCity projects 
in comparison to ‘normal’ cities. Additionally, by aid of the proposed MLP, this article present a 
hypothesis that EcoCity projects create opportunities for emerging technologies to break through and, 
simultaneously, allow innovations to have a broader impact by influencing the socio-technical landscape, 
i.e. the way cities are governed, planned and designed.  
 
1.1 Invention vs. Innovation 
It is of importance to distinguish between the concepts of Invention and Innovation. In this study, 
Invention is seen as a new product or system that is presented for the first time and Innovation is when 
something, a product or system, is creating value, i.e. by improving an existing product or system. 
 
2. Methodology 
The approach in this study is to draw inspiration from Geels’ theory on transition of socio-technical 
systems and present a framework for systems innovation in EcoCity projects by viewing the city from a 
Multi-Level Perspective (MLP). The MLP theory consists of three inter-related dimensions: socio-
technical landscape, socio-technical regime and technological niches. In this study these three levels are 
labeled, from top to bottom and with decreasing system complexity, Contextual Level, City Level 
(subsequently labeled as EcoCity Level) and Technology Level. 
 
2.1 Defining the system - Applying the MLP on cities 
In this chapter an attempt is made to apply the MLP onto Cities, still from a general point of view, and 
furthermore onto EcoCities. When Geels’ MLP is applied on any given city the City Level is in its initial 
state stable. The City Level is stable in the sense that it is not affecting the above level – the Contextual 
Level. However, the City Level is being influenced by the Contextual Level. With this analogy, the City 
Level can be distinguished by using C. West Churchman’s approach to System’s Thinking and more 
particularly by Churchman’s definition of the system’s environment. Churchman states that in order to 
determine whether something lies in the system’s environment two questions can be used. “Can the 
system do anything about it?" and "Does it matter relative to the system's objectives?". If the answer to the 
first question is "No" but "Yes" to the second, then "it" is in the environment [9]. Thus, the case is 
analogous when viewing the Contextual Level from the Technology Level’s point of view. The 
Contextual Level influences both the underlying levels, but none of them are, in the initial stable state, 
affecting the Contextual Level [10]. This is described further when the three levels of the MLP described 
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below. It should also be mentioned that using the two questions by Churchman it is also possible to 
identify whether certain actors should be included or not. Actors interact differently depending on where 
they are acting, but exist on all three levels. 
 
I. Contextual Level 
As mentioned above, the contextual level is in the environment, influencing both the City and 
Technology Level. Geels describes it as a landscape or something one can travel through as well as 
something one is part of [10]. In this case, the Contextual Level comprises of i.e. macro-economic trends, 
geographical and climatical conditions and restraints, political ideologies, beliefs and societal values, the 
overall global environmental status, laws and regulations beyond the scope of the City Level as well as 
building standards and certification systems. 
 
II. City Level 
Cities are often seen as socio-technical systems due to their complex structures consisting of physical 
components such as building, streets, roads, infrastructure and its citizens as well as softer aspects such as 
the behavior patterns of its citizens [11]. Hence, it becomes evident that the citizens and the habits, or 
‘rules’, the citizens are organizing their lives after are playing an important role in the city system. The 
case is similar when it comes to the actual construction of the cities, i.e. rules and regulations for the 
building sector. Thus, there is no doubt that interconnected complex systems of road networks, bus or 
tram lines, power grids and telephone networks etc. are essential components of the modern city system. 
All of these systems can be seen as Large Technical Systems (LTSs) as all are built on technology that is 
interacting with institutions and actors. Therefore, these systems are correspondingly socio-technical 
systems [12,13]. Geels is expressing these systems as “the tangible elements needed to fulfil the societal 
functions” [8,14], i.e. district heating and cooling system, transportation systems, smart grid, car pools, 
waste management and ICT solutions. 
Furthermore, the City Level consists not only of socio-technical systems. There are rules that are 
guiding the associated actors’ activities. These rules, according to Geels and Kemp, encompass the so-
called socio-technical regime that corresponds to “the rules that guide and orient activates of social 
groups” [8,14]. In this case these correspond to the habits of the city’s inhabitants as well as the local 
EcoCity target setting, i.e. targets concerning CO2 emissions and energy usage. 
The Actors that can be found on the City Level are the ones maintaining and refining the elements of 
the socio-technical systems [8,14], i.e. the users of the socio-technical systems by following the ‘rules’ in 
the socio-technical regime, namely the citizens, community grassroot initiatives, the innovation arena 
itself (comprising of the industry, academia and the city). 
 
III. Technology Level 
The Technology Level consists of the process of turning an idea into an invention. The term Innovation 
is intentionally left out, due to the assumption that the invention is yet to create value. Once the invention 
creates value it is considered to be transformed into an innovation. Therefore, the Technology Level is 
consisting of processes of continuous invention of emerging technologies, visions, trial and error, learning 
as well as Start Ups and SMEs looking to make their way into the market. The inventions in question have 
potential to break through and be part of the City Level, but are yet to gain sufficient momentum to break 
through into the City Level.  
 
2.2 The dynamics of the MLP in cities 
The City Level is, as mentioned earlier, at the initial point assumed to be stable at any given time. Yet, 
in reality, the MLP is a dynamic system. Geels’ and Kemp’s discussion around the dynamics in the MLP 
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points out that change in the initially stable City Level is initiated by a change in the Contextual Level  
[8]. The change in the Contextual Level yields a pressure through an external shock on the City Level, 
which opens up and therefore creates a window of opportunity for new inventions to break through into 
the previously stable City Level. Ultimately this results in an acceptance, i.e. social, environmental and/or 
economical acceptance at The City Level, resulting in a positive influence on the Contextual Level. This 
is visualized through three steps in figure 1 below.  
 
 
Fig. 1. The MLP from a general point of view in the context of cities 
 
3. Bending the Multi-Level Perspective the EcoCity way 
This study develops a new framework where EcoCity projects are seen as a reaction to external 
pressure from the Contextual Level. This pressure is subsequently a consequence from the change within 
the Contextual Level. Since the EcoCity concept is a consequence from an increasing consciousness 
concerning i.e. climate change and the high rate of the global urbanization, change in the Contextual 
Level is initiated as a result from these concerns. Moreover, EcoCities are often seen as platforms for 
innovation fostering – going back to the earlier mentioned Innovation Arena in the Royal Seaport where 
the city of Stockholm, the academia and private enterprises are interacting by exchanging knowledge and 
setting up research and/or business collaboration. This indicates that the continuous inventing process is 
integrated into the City Level. Thus, Start Ups are given the opportunity to test and develop their 
prototypes in the EcoCity system, The EcoCity Level, and furthermore are given a higher chance of 
acceptance and through that influence the Contextual Level. This simplifies the path of emerging 
technologies for acceptance. Hypothetically, this, as visualized in figure 2, enables a shift in the MLP, by 
a merging step 1 and 2. This is due to the established structure in the EcoCity projects, which is not only 
physical, but also organizational. 
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Fig. 2. The merging step 1 and 2 in the MLP of EcoCities  
 
4. Discussion and future studies 
This article develops a framework for investigating and understanding innovation in so-called EcoCity 
projects. It is shown that the MLP can be developed further in order to be used for EcoCity projects. 
EcoCity projects, due to the incorporation of the continuous inventing process into the regime in the 
EcoCity Level, will hypothetically reduce the time for vision and ideas to transform into an invention and 
furthermore into an innovation by reaching acceptance. This is visualized in figure 3. 
 
Fig. 3. The MLP seen from the EcoCity point of view 
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With this in mind, this approach shows that EcoCity projects can be seen as windows of opportunities for 
inventions and emerging technologies. When implemented in the EcoCity, the invention will 
simultaneously be validated and thus be given the chance to acquire feedback useful for developing the 
implemented product or system. 
Additionally, this way of viewing EcoCity projects can be the foundation for further studies focusing 
on individual technologies and their emergence through involvement in EcoCity projects, i.e. pneumatic 
waste management systems, heat pump systems and other cleantech solutions. The framework presented 
in this study can also be useful when studying EcoCities as cases in order to simplify the identifications of 
actors and stakeholders. By showing that EcoCity projects enable a reduction in time for new 
technologies to reach acceptance it may give validity for investments in such urban development projects. 
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